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striking'testimony to the rapid development of telephony. 
Thirteen years ago the first rude model of a telephone 
was brought from America by Sir William Thomson. 
One year later, Graham Bell himself brought to Scotland 
and exhibited first in Glasgow, and Mr. Preece brought 
to England, the telephone receiver (then also used as 
transmitter), almost exactly as it is now constructed. 
But a vast amount of practical work of a most important 
kind remained to be done before telephony could be made a 
commercial success. Without, however, waiting for this 
to be accomplished, a telephone line was immediately 
installed by Sir William Thomson between his house at 
the University and his laboratory, and between both 
and the workshop of his instrument-maker, Mr. White, 
in Sauchiehall Street, and this (now merged in the 
Telephone Exchange) has been in daily use ever since. 
From this very appropriate first practical beginning has 
developed the present immense and continually extending 
system, whose wires form a network above all our great 
cities, which play's so great a part in the transaction of 
business, and even of ordinary domestic affairs, and 
which now enables men in different cities at great dis¬ 
tances apart to converse with one another by the living 
voice. All this has taken place in little more than ten 
years. Who knows what scientific wonders we may not 
see before a.d, 1900? But it is mournful to reflect that, 
as the applications of a scientific principle or invention 
become more and more wonderful, the thing itself excites 
so little interest among the people at large who continually 
use it. This is, no doubt, in part due to our curiosity- 
and admiration-stifling systems of education, and in part 
to other causes, about which it is useless to speculate _ 
But true it is, “ Familiarity breeds contempt,” and, by the 
ordinary member of the British public, the telephone 
will soon be as much used, quite as little understood, and 
regarded with just as little curiosity, as the wonderful 
machine which he carries in his pocket from his boyhood 
to the end of his life. A. Gray. 


OUR BOOK SHELF. 

Morocco. By H. M. P. de la Martiniere, F.R.G.S. 

(London: Whittaker and Co., 1889.) 

In this book, which has been translated directly from the 
author’s manuscript, M. de la Martiniere records the im¬ 
pressions produced upon him during journeys in the king¬ 
dom of Fez, and to the Court of Mulai Hassan. He had 
exceptional opportunities of making himself acquainted with 
the facts of social life in Morocco ; and in a simple, 
graphic, and clever narrative he describes exactly what 
he saw, and the inferences that may' be reasonably drawn 
from his observations. Upon the whole, his account of the 
condition of the people is most unfavourable, and every¬ 
one who studies the evidence he brings forward will admit 
that the regeneration of Morocco, by whomsoever or in 
whatever way it may be undertaken, will be no easy task. 
One of the few bright spots in the author’s picture is a 
passage in which he praises what he calls the refined 
taste of the Arabs of Morocco. This reveals itself in the 
industrial products of the country, in the decoration of 
the pavements and ceilings of their houses, and in the 
skill with which they match colours in dress. They by 
no means display the same aptitude for science, which is 
generally regarded, from a religious point of view, as a 
forbidden subject. On the other hand, alchemy flourishes, 
and M. de la Martiniere says there are many rogues who 


trade upon the credulity of the public. Some good 
route-maps and plans illustrate the text, and a preface is 
contributed by Colonel Trotter. 


LETTERS TO THE EDITOR. 

[ The Editor does not hold himself responsible for opinions ex¬ 
pressed by his correspondents. Neither can he undertake 
to return, or tQ correspond with the writers of, rejected 
manusci'ipts intended for this or any other fart of Nature. 
No notice is taken of anonymous communications .] 

The “ Hatchery ” of the Sun-fish. 

I HAVE thought that an example of the intelligence (instinct?) 
of a class of fish w hich has come under my observation during 
my excursions into the Adirondack region of New York State, 
might possibly be of interest to your readers, especially as I am 
not aware that anyone except myself has noticed it, or, at least, 
has given it publicity. 

The female sun-fish (called, I believe, in England, the roach 
or bream) makes a “ hatchery ” for her eggs in this wise. Select¬ 
ing a spot near the banks of the numerous lakes in which this 
region abounds, and where the water is about 4 inches deep, and 
still, she builds, with her tail arid snout, a circular embankment 
3 inches in height and 2 thick. The circle, which is as perfect a 
one as could be formed with mathematical instruments, is usually 
a foot and a half in diameter; and at one side of this circular 
wall an opening is left by the fish of just sufficient width to admit 
her body, thus :— 



The mother sun-fish, having now built or provided her 
“hatchery,” deposits her spawn within the circular inclosure, 
and mounts guard at the entrance until the fry are hatched out 
and are sufficiently large to take charge of themselves. As the 
embankment, moreover, is built up to the surface of the water, 
no enemy can very easily obtain an entrance within the inclosure 
from the top ; while there being only one entrance, the fish is 
able, with comparative ease, to keep out all intruders. 

I have, as I say, noticed this beautiful instinct of the sun-fish 
for the perpetuity of her species more particularly in the lakes 
of this region ; but doubtless the same habit is common to these 
fish in other waters. William L. Stone. 

Jersey City Heights, N.J., U.S.A., May 30. 


Black Rain. 

On Friday, April 12 last, the rain is stated to have come 
down black during a thunderstorm at places distributed over a 
considerable area in the County of Galway, King’s County, and 
County of Tipperary. 

I was in England at the time, and after my return to Ireland, 
on hearing of the rain-water being black in the tanks ata friend’s 
house, I was at first sceptical as to its origin, as a heavy shower 
after a spell of tolerably dry weather might have brought down 
much dirt from the roofs, and hence I missed several oppor¬ 
tunities of obtaining samples at once. 
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Finding, however, that other neighbours had noticed the same 
thing, and that at Golden Grove, near Roscrea, the workmen had 
observed that not only the water in the barrels was black, and 
was even next morning “like ink,’’ but also that there was a 
decided blackness and scum in the pools on the carriage drive, at 
some distance from any chimney, I was convinced that the 
blackness had come from the thunder-cloud. 

At so great a distance (about 200 miles) from any large smoke- 
producing town this was somewhat remarkable. 

I was able to procure from one place, from near Eyrecourt, 
Co. Galway, through the kindness of the Rev. C. Lawrence, of 
Lisreaghan, Eyrecourt, a sample of the water. It is stated to 
have been of a dark blue colour, but when it reached my hands 
it had become pale reddish brown, with a considerable amount 
of solid matter in suspension. 

Dr. W. J. Russel], F.R S., has been good enough to examine 
the sample, which appeal's to behave in all respects much as 
London rain water, except in being free from acid reaction 
(this may be due to previous impurity in the collecting vessel). 
The amount of sulphates is represented by 0*074 gramme of 
^-2^04* and of chlorides by 0*066 gramme of HC 1 , in a litre. The 
solid matter is devoid of structure or of crystalline form, and 
appears to be soot. The specimen is, however, the less satis¬ 
factory from having been taken from near a house where coal has 
been burnt. 

I understand that the rain was black near Shinrone, King’s 
County, and that a few blackish drops were noticed at Dundrum, 
near Cashel. From Bally more Castle, near Eyrecourt, where 
the sample was obtained, to Golden Grove, the distance is about 
23 statute miles, and Shinrone is between them. From Eyre¬ 
court to Dundrum is about 48 miles. Mr. Lawrence tells me 
that the blackness of the rain was noticed by several of his 
neighbours, and that a laundress kept the water three weeks in 
the barrels, and had then to reject it, as it was still too much dis¬ 
coloured. 

Possibly it may be worth noting that two days before (April 
10} there was an intense blackness like that of a moonless night 
in London, between 12.30 and 1.30 p.m., but I have at present 
no evidence to connect it with the phenomenon above described. 
Athenxum Club, S.W., June 18. Rosse. 

On the Theory of Hail. 

In last week’s Nature (p. 151) Prof. Robinson gives an account 
of a hailstone that fell at Liverpool on the 2nd instant, consist¬ 
ing of an opaque nucleus, surrounded by almost clear ice, and 
this by opaque ice. 

Hailstones formed of concentric layers, like the coats of an 
onion, are by no means uncommon. The number of layers has 
been known to amount to as many as thirteen ( American Journal 
of Science , 1 ., 403); but the statement that such a structure is 
formed, as Prof. Robinson supposes, “during electric oscillation 
from cloud to cloud,” belongs to a theory that has often been 
disproved. Nor would it probably have excited much attention, 
but that it originated with no less a man than Volta, who, seeing 
how pith balls and other light objects oscillated between two 
metal plates in opposite electrical states, imagined that the hail¬ 
stone acquired its successive coatings.by oscillating between two 
clouds in opposite states, until its weight became too great for the 
electric force to sustain it against the gravitating force. 

The two most distinguished writers who have examined this 
theory, and have shown its futility are Kamtz {Lehrbuck der 
Meteorologies ii. 525) and Becquerel (“Traite de l’Electricite,” 
iv. 151). 

Ihe theory of hail which scientific meteorologists now accept, 
originated with Prof. Olmsted, of Yale College (I have not the 
reference at hand to the American Journal of Science , but see j 
E-din. New Phil. Journ ix. 244). This theory has received 
its finishing touches in the papers of the United States Coasts 
Survey (“ Meteorological Researches for the use of the Coast 
Pilot,” Part ii., p. 85, Washington, 1880). The writer is Mr. 
William FerreJ. 

Limiting our notice to such compound hailstones as the one 
described by Prof. Robinson, which from their size and velocity 
are the most destructive, and are produced during a tornado or 
a violent thunderstorm, the following is in few words the 
theory of their formation. When the wind gyrates rapidly 
round an axis, more or less inclined to the earth* the space at 
and about the axis is rarefied. When air charged with vapour 
is drawn into this rarefied space, it may be condensed into cloud 


or rain, but at a greater elevation into snow. Now, supposing 
the rain formed in the lower region to be drawn up by the 
ascending current into the snowy region, and so held for a short 
space, the drops will be frozen, and then if propelled beyond the 
gyrations it will fall to the ground as a shower of ordinary hail. 
But if in the descent they are again drawn in by the inflowing 
current, they will be again carried up i.ito the cold region, and 
so acquire another coating of snow, or, if wetted in the previous 
descent, the water will freeze into a coat of transparent ice. In 
this way the globule may make a number of ascents and descents, 
and acquire a fresh coating each time. 

From the date of Franklin’s experiments even to our own 
day, the formation of hail has been attributed to electricity. 
Even so go >d an observer as Peltier (“ Meteorologie,” p. 116), 
while rejecting Volta’s theory, offers an electrical theory of his 
own, with the complacent remark that “Volta a place des 
suppositions ou je place des faits; ” but De la Rive, in 
noticing Olmsted’s theory, very properly remarks that although 
electricity always accompanies the formation and fall of hail, 
these two phenomena are not connected as cause and effect. 
Highgate, N., June 20. C. Tomlinson. 

Curious Effects of Lightning on a Tree. 

During the recent thunderstorms a large elm-tree was struck 
by lightning in a private park at Dulwich, but the only visible 
effects were linear interrupted grooves about § inch deep, ex¬ 
tending down one side of the tree to the ground, where two or 
three depressions some 3 inches deep were found. The bark is 
scooped out as clearly as if done with a gouge, and the intervals 
are from 1 to 2 feet in length, while the grooves themselves are 
from 1 to 3 feet in length. The grooves are now filled with 
mildew, which, I take it, indicates the death of the adjacent* 
bark. I have often seen trees which have been struck by 
lightning, but none in which the effects have at all resembled 
those I have described. x\lfred S. Gubb. 

Gower Street, W.C. 

The Formation of Cumuli. 

A very perfect illustration of the method of formation of 
cumuli was noted by the writer recently. A perpendicular column 
of smoke was seen capped at a vast height by a rounded mass of 
cumulus cloud having a flattened under surface. The ascending 
warm current being traceable by the smoke, and the cloud-cap 
very distinct and persistent, the appearance was very striking, 
the sky in the vicinity being intensely blue and otherwise 
cloudless. M. A. Veeder. 

Lyons, N.Y., June 10. 


Coral Reefs'. 

The business of the surveyor abroad is not with theories. It 
is to collect facts ; to apply the resources under his command to 
the delineation of the earth’s surface ; and to examine the bottom 
of the ocean. When he begins to theorize, he may be suspected 
with some reason of bias, and of insensibly colouring his re¬ 
ports with preconceived notions of what he expected to find, 
instead of carefully storing up evidence. He is, however, at 
liberty to study the writings of our great naturalists, and to him 
Darwin is, at present, the great authority : not so much the 
young naturalist of the Beagle , as the matured thinker who, after 
forty years of deep research into various problems of Nature, 
published that edition of “Coral Reefs” which has been before 
the world for the last fifteen years. 

With your permission, I desire to ask two or three questions 
of those gentlemen who are unable to reconcile their views with 
Mr. Darwin’s theory of subsidence. 

The Fiji Islands present the most complete collection of coral 
reefs in the world. We have there the fringe reef, the barrier, 
and the atoll; islands which have a barrier all around them, 
others where it is sunken on one side ; the island, such as 
Lakemba, where there is a fringe on one side and a barrier on 
the other; as Thithia, which is surrounded by fringe only. 
There are extinct craters, such as Fulanga, and islands with ex¬ 
terior rim and depression in the centre, the formation of which 
is apparently not due to the volcanic action ; islets on the edge 
of atolls like Ngele Levu which are wholly coral, others of coral 
in the centre of lagoons. In the same locality may be found 
islands which have a fringe to windward and barrier to leeward, 
and those which have a fringe to leeward and a barrier to wind - 
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